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18 
Claims 



\ 1. A process for the production of paper from a suspension containing ceilulosic 

fibtes, and optional fillers, comprising adding to the suspension drainage and retention aids 
comprising a cationic organic polymer and anionic microparticuiate material, forming and 
5 dewatering the suspension on a wire, characterised in that the cationic organic 
polymer hks a non-aromatic hydrophobic group which is an alkyl group containing at least 3 
carbon atomk selected from n-propyl, iso-propyl, n-butyl, iso-butyi, t-butyl, pentyi, hexyl, 
heptyl. octyl, nonyf, decyl, undecyl and dodecyL 

2. A process for the production of paper from a suspension containing ceilulosic 
10 fibres, and optional^fillers, comprising adding to the suspension drainage and retention 
aids comprising a cationic organic polymer and anionic microparticuiate material, forming 
and dewatering the suspension on a wire, characterised in that the cationic 
p organic polymer comprisekin polymerized form one or more monomers comprising at 

J3 j east one monomer having a non-aromatic hydrophobic group selected from 

L:I 15 (i) a cationic monomer having a non-aromatic hydrophobic group represented by the 




general formula (I): 

(I) 

20 0 = C — A — B — N\ — R4 X~ 



_ wherein R, is H or CH 3 ; R 2 and are each Pi or an alkyl group having from 1 to 3 carbon 

B 25 atoms; A is O or NH; B is an alkylene group\)f from 2 to 8 carbon atoms or a hydroxy 
propylene group; R 4 is a substituent containing a non-aromatic hydrophobic group 
containing from 3 to 12 carbon atoms; and X" is amanionic counterion; 
(ii) a non-ionic monomer having a non-aromatic hydrophobic group represented by the 
general formula (IV): 

30 

CH 2 = C — R t R a \ (IV) 

0 = C — A — B — N 

I 

35 R 9 

wherein is H or CH 3 ; A is O or NH; B is an alkylene group of from^S to 8 carbon atoms or 
a hydroxy propylene group or t alternatively, A and B are both nothing whereby there is a 
single bond between C and N (0=C-NRbR 9 ); R 8 and R9 are each hi or a substituent 
40 containing a non-aromatic hydrophobic group having from 1 to S carbon atotas, at least one 
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of R a and Re being a substituent containing a hydrophobic group having from 2 to 6 carbon 
atoms: and 

(iii) a\on-ionic monomer having a non-aromatic hydrophobic group represented by the 
general formula (V): 

V CH 2 = C — R, M 
^0 = C — A-{-B — O — )„ — Rio 



10 



wherein R, is H or W. A is O or NH; B is an alkylene group of from 2 to 4 carbon atoms; 
n is an integer of at leW 1; R 1Q is a substituent containing a hydrophobic group having at 

least 2 carbon atoms. \ 

3. A process according to claim 1 or 2, c h a r a c t e r i s e d in that the 
15 cationic organic polymer isYvinyl addition polymer comprising in polymerized form at 

least one non-cationic monomer having a non-aromatic hydrophobic group and at least 

one cationic monomer. \ 

4. A process according to\laim 1, 2 or 3, c h a r a c t e r i s e d in that the 
hydrophobic group is attached to a nhrogen or oxygen which, in turn, is attached to the 

20 polymer backbone vis a chain of atoms. 

5. A process according to claim 1>2, 3 or 4, c h a r a c t e r i s e d in that the 
J hydrophobic group is an alkyl group containing from 4 to 8 carbon atoms. 

6. A process according to any of the ^preceding claims, characterised in 
that the cationic organic polymer is an acrylamide-based polymer. 

25 7. A process according to any of the preceding claims, characterised in 

that the cationic organic polymer comprises in polymerized form a cationic monomer 
having a non-aromatic hydrophobic group represented^/ the general formula (I): 



30 



CH Z = C — Ri R 2 \ 0) 

0 = C — A — 3 — N + — R< X" 

i 

R s 

35 wherein R, is H or CH 3 ; R 2 and R, are each an alkyl group hawig from 1 to 2 carbon 
atoms; A is O or NH; B is an alkylene group of from 2 to 4 carb\n atoms or a hydroxy 
propylene group; R, is a substituent containing an alkyl group containing from 4 to 8 
carbon atoms; and X" is an anionic counterion. 
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&, A process according to any of the preceding claims, characterised in 
that the cationic organic polymer comprises in polymerized form a non-ionic monomer 
having a nonWomatic hydrophobic group represented by the general formula (IV): 

CH' 2 = C — Ri Rg 

\ I i 
0^=C — A — B — N 

I 

R 9 



(IV) 



wherein R, is H or CH 3 ;\ is O or NH: B is an alkyiene group of from 2 to 4 carbon atoms or 
a hydroxy propylene groub or, alternatively, A and B are both nothing whereby there is a 
single bond between C ante N (0=C-NR a R,); R 8 and are each H or a substituent 
containing an alkyl group having from 1 to 6 carbon atoms, at least one of R a and R, being 
5 a substituent containing an alkylVoup having from 3 to 4 carbon atoms. 

9. A process according to\any of the preceding claims, characterised in 
that the cationic organic polymer comprises in polymerized form a non-ionic monomer 
having a non-aromatic hydrophobic grdup represented by the general formula (V): 

fir 

20 CH 2 = C — R, \ 00 



Q = C — A-{-B- 



25 wherein R, is H or CH 3 ; A is O; B is an alkyiene group of from 2 to 4 carbon atoms; n is an 
integer of at least 1; Rio is alky' having at least 2 carbtan atoms. 

10. A process according to any of the preceding claims, characterised in 
that the cationic organic polymer is a vinyl addition poVmer prepared from a monomer 
mixture comprising from 5 to 25 mole% of monomer having a non-aromatic hydrophobic 

30 group, and from 95 to 75 mole% of other copolymerizable rrtpnomers. 

1 1 . A process according to any of the preceding claims, characterised in 
that the anionic microparticulate material is selected from \rlica-based particles and 
bentonite. 

12. A process according to any of the preceding claims, Characterised in 
35 that the drainage and retention aids further comprises a low molecular weight cationic 

organic polymer. 

1 3. A process according to any of the preceding claims, c h aV a c t e r i s e d in 
that the suspension that is dewatered on the wire has a conductivity of at least 2.0 
mS/cm. 
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14. A process according to any of the preceding claims, characterised m 
that the process further comprises dewatering the suspension on a wire to obtain a wet 
web of papered white water, recirculating the white water and optionally introducing fresh 
water to form a sfcapenslon containing celiulosic fibres, and optional fillers, to be dewatered, 

5 wherein the amourM fresh water introduced is less than 30 tons per ton of dry paper 
produced. 

15. A process According to any of the preceding claims, characterised in 
that less than 10 tons of\esh water is introduced into the process per ton of dry paper 
produced. 

1 0 16. A cationic vinyl Addition polymer comprising in polymerized form at least one 

non.-cationic monomer having\a non-aromatic hydrophobic group, at least one cationic 
monomer and <meth)acrylamide\ wherein the cationic vinyl addition polymer is prepared 
from a monomer mixture comprisflw from 75 to 95 mole% of (meth)acrylamide. 

17. A cationic vinyl addflfon polymer according to claim 16, charac- 
15 t e r i s e d in that the (meth)acrylamjde is acrylamide. 

18. A cationic vinyl addition polymer according to claim 16 or 17, 
characterised in that the non\arornatic hydrophobic group is attached to a 
nitrogen or oxygen which, in turn, is attaWd to the polymer backbone via a chain of 

atoms. \ft 
20 19. A cationic vinyl addition polymer according to claim 16, 17 or 18, 

characterised in that the non-aromatic hydrophobic group is an alky I group 

containing from 3 to 12 carbon atoms. 

20. A cationic vinyl addition polymerXaccording to claim 16, 17, 18 or 19, 

characterised in that the cationic Vinyl addition polymer comprises in 
25 polymerized form a non-ionic monomer having\a non-aromatic hydrophobic group 

represented by the general formula (IV): 

CH 4 = C — R, R* \ ( JV > 

I I 
30 0 = C — A— B — N 

wherein R, is H or CH 3 ; A is O or NH; B is an alkylene group of from 2 to 4 carbon atoms or 
35 a hydroxy propylene group or. alternatively. A and B are both, nothing whereby there is a 
single bond between C and N (0=0-NRfiR 9 ); R a and R 9 ark each H or a substituent 
containing an alkyl group having from 1 to 6 carbon atoms, at leasl one of R 8 and R 9 being 
a substituent containing an alkyl group having from 2 to 6 carbon atqms. 
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21. A cationic vinyl addition polymer according to any of claims 16 to 20, 
.characterised in that the cationic vinyl addition polymer comprises in 
polymerized form a non-ionic monomer having a non-aromatic hydrophobic group 
represented by the general formula (V): 



01 
N! 

ru 



sU 

O 
CP 



10 



15 



20 



25 



30 



ch 2 = c — r 1 <y> 

0 = C — A-(-B — O — )„ — R,o 

wherein R, is rVor CH 3 ; A is O or NH; B is an alkylene group of from 2 to 4 carbon atoms; n 
is an integer of aHeast 1; R l0 is alkyl having at least 2 carbon atoms. 

22. A catibnic vinyl addition polymer according to any of claims 16 to 21, 
characterised in that the non-aromatic hydrophobic group is an alkyl group 
selected from n-propyl, iso-propyl, n-butyl, iso-butyl and t-buty[. 

23. A cationic yinyl addition polymer according to any of claims 16 to 22, 
characterised m that the cationic vinyl addition polymer comprises in 
polymerized form a cationic r^onom^r represented by the general formula (I): 

CH 2 =*C — Ri \ R 2 (0 
I 

0 = C — A — B\-N T — R 4 

wherein R, is H or CH 3 ; R 2 and R 3 are e'ach H or an alkyl group having from 1 to 3 carbcn 
atoms; A is O or NH; B is an alkylene group of from 2 to 4 carbon atoms or a hydroxy 
propylene group: R 4 is a non-aromatic hydrocarbon group containing from 4 to 8 carbon 
atoms; and X" is an anionic counterion. 

24. A cationic vinyl addition polymer Vccording to any of claims 16 to 23. 
characterised in that the cationic vnayl addition polymer comprises in 
polymerized form a cationic monomer represented by\he general formula (111): 



35 



40 



CHj = C — R, 
0 = C — A- 



R 2 \ (tl«) 

! 

B — N* — R 7 X" 

I 

R> 

wherein R, is H or CH 3 ; R 2 and R 3 are each H or an alkyl group heaving from 1 to 3 carbon 
atoms, suitably 1 to 2 carbon atoms; A is O or NH; B is an alkylene group of from 2 to 8 
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carbon atoms, suitably^ to 4 carbon atoms, or a hydroxy propylene group; R r is H. an 
alkyl group having from 1 to>carbon atoms, a benzy! group or a phenylethyl group; and X" 

is an anionic counterion. ^^^C 

25. A cationic vinyl addition polymecaccording to any of claims 16 to 24, 
characterised in that the cationic vinyl^ddition polymer is prepared from a 
monomer mixture comprising from 5 to 25 mole% of nornbivcmonomer having a non- 
aromatic hydrophobic group, and from 95 to 75 mole% of other^copolymerizable 
monomers. 
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